Recently, experiments on dusty plasmas under the influence of magnetic fields has received growing interest. The dust particles in laboratory discharges acquire high negative charges and, hence, are subject to electric and magnetic forces. The role of magnetic fields can be twofold: under strong magnetic fields one searches for direct effects of the magnetization of the dust particles, whereas for lower fields the plasma properties are modified that result in a change of the particle-plasma interaction.
the particle-plasma interaction.
Here, we present experiments on micron-sized dust particles trapped in the sheath of an rf discharge under the influence of moderate magnetic fields up to 100 mT. The magnetic field is oriented horizontally where one expects interesting dust behavior due to the E × B-drifts of electrons (and ions) transverse to the sheath electric field E and the applied magnetic field B.
We study the influence of these magnetic fields on single dust particles and measure the relevant forces as a function of field strength, gas pressure and particle size. The experiments show a complex dependence of these forces on the plasma parameters [1] .
Further, the influence on vertically aligned dust particles is studied. It is found that the ion wake that is responsible for the vertical alignment is destroyed and that the vertical alignment is easily broken by the magnetic field [2] .
Finally, we exploit a model of the magnetized sheath by Pandey et al. [3] from which the plasma parameters of the magnetized sheath are derived explicitly for the experimental parameters. From the obtained plasma parameters the transverse forces acting on the dust particles have been calculated. From the model, this complex behavior of the dust particles can be recovered with good agreement with the experimental findings.
